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Abstract  
The purpose of this research is to create a simulator that makes withering flowers of a variety of types. Today, many 
researches related to the area of growth simulation of plants exist. However, no research papers about withering flowers 
could be found. For this research real flowers were used for data collection and then pictures were taken using a 
time-lapse technique. Next, three-dimensional reconstruction software will be used to make 3D models. The reason for 
focusing on withering plants due to an interest in "the words about events of collapse." It is believed to be possible to 
derive unique feelings from withering plants. Many people have the same impression from ruins and old furniture. One of 
reasons that people feel an attraction to them is because they feel "aesthetic feeling from destruction." In this paper, we 
discuss “aesthetic feeling from destruction” and created a system of simulating withering plants. 
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1 Introduction 
The phenomenon of "event of collapse" is not intentionally 
created by humans. This unique shape is made over a long 
period of time. Many people are interested in ruins and old 
furniture, and they feel the beauty in them. Ruins and antiques 
are made after a long period of time. Ruins especially 
fascinate people all over the world. For example, books and 
photo albums related to ruins such as “Beautiful Ruins” [1] 
and ”Silencio” [2] have been published (Figure 1).  
 
Figure 1: Matthias Haker, “Reconquering” [3]. 
One of reasons that people feel an attraction to such images is 
because they experience “aesthetic feeling from destruction”. 
Ruined aesthetics show the beauty that occurs in the end. 
Ruined aesthetics is not a tenacious style of life. It shows the 
last beauty to choose death. “Aesthetic feeling from 
destruction” can be found in "The Tale of the Heike" and 
“Kinkaku-ji” written by Yukio Mishima.  Albert Speer is a 
German architect and politician. Of architectural theory, he 
wrote, “We should build so as to have beautiful ruins such as 
Greece and Rome after a thousand years." 
 This research deals with the state of withering plants in the 
phenomenon of “things collapsed.” The state of flowers is said 
to be beautiful, and this view is held by a lot of people. On the 
other hand, the state of withering plants is hardly discussed. 
However, there are cases where the state of falling cherry 
blossoms is said to be beautiful. It is possible that the beautiful 
state of withering plants is felt to be a ruined aesthetic. 
Therefore, in this research, a video is created in which the 
state of withering plants can be watched in a short time. 
 First, ruins and the “aesthetic feeling from destruction” were 
investigated. Secondly, previous researches related to 
simulation techniques were examined. Third, we proposed 
methods related to flower data collection in order to create a 
simulation, and an experiment was performed. 
2 Survey 
In order to advance this research, the authors studied ruins and 
“aesthetic feeling from destruction,” as well as simulations 
techniques related to plants. 
Okada’s research, "A Study on Landscape of Industrial 
Ruins," considers ruins and “aesthetic feeling from 
destruction” [4]. He said, "A structure, such as a temple, has 
an absolute presence and existence which is beyond human 
control. The feeling of ruin and the sense of the transitory are 
emphasized by that structure’s collapse." 
 In his research, "A research on the space component of ruin," 
Fukada said, "In the ruins are the loss elements, the change 
elements and the increase elements" [5]. The existence of 
ruins is made positive by those complex elements. 
Furthermore, the loss elements, change elements and increase 
elements are further subdivided. It has been stated that there 
are ceiling deficits, floor defects, surface changes, rubble, etc. 
(Table 1). 
  
Table 1: Similarity of the component elements [5]. 
 
In this way, the component elements of ruins are many. And 
there is a big difference in each building. On the other hand, 
the component elements of plants are relatively few. For 
example, there are leaves, petals and stems. There is also little 
difference in the component material of each plant. Therefore, 
this research handles the state of withering plants as a 
phenomenon representative of the “event of collapse.” The 
beauty of withering plants will be considered in reference to 
that research. 
 Similar simulation research, related to the growth of plants, 
has been carried out in abundance. However, researches 
related to the simulation of withering plants are few. As a 
similar research, a simulation of plants using a mathematical 
model L-system of division mechanism has been proposed by 
Lindenmayer, a Manzanillo botanist. The L-system is that of 
an algorithm that can be expressed by describing the growth 
processes of plants and the structure of plants. There has been 
simulation research of trees and ivy using the L-system.   
 As an alternative, there is Manabe’s research, "A PSE for 
Detecting Plant Growth Failure" [6]. This study also has 
simulations using the growth curve of plants. To understand 
the growth of plants, he is doing a time-lapse technique.  
The time-lapse technique is sometimes used to record the 
growth of plants. The growth of a plant takes a long time and 
is very slow. Therefore, it is more efficient to record at regular 
intervals than to record at all times. A time-lapse video of a 
plant is also often created from an artistic view point rather 
than the purpose of quantitative observation. There is also an 
example of recording a withering plant by the time-lapse 
technique (Figure 2). In this research, a plant was recorded 
using this time-lapse technique. It was believed it would be 
convenient for the authors to take advantage of previous 
experience using the time-lapse technique. 
 
Figure 2: Time lapse of a withering flower [7]. 
 
Paulo’s "A Simulation of Aging" [8] and Jeong’s "Simulation 
of Morphology Changes in Drying Leaves" [9] are similar to 
the current study (Figure 3).  
 
Figure 3: Simulation of drying leaves [9]. 
 
 These researches are simulations of leaves using biology. 
This simulation is conceived through the osmotic pressure and 
vaporization of water in leaves. Paul’s research created a pore 
map and a vein map to show the flow of the liquid in the 
leaves, and determined the color of the leaves by interlocking 
with the pixel in the liquid flow and map. This modeling 
method is based on physical characteristics. Both researches 
were only simulations of leaves. In this study, the ecology of 
plants is not taken into account. Data is collected from real 
flowers. In addition, a simulation of the entire plant was 
created, including the flowers, stems and leaves. 
 The collected image data is used in the modeling. A 
technique for three-dimensional reconstruction using the 
plurality of images is called SFM (Structure from Motion) 
(Figure 4). Currently, SFM is used in games and video 
production for terrain and the reproduction of various objects, 
such as buildings. 
 Ajioka conducted a research on "rethinking about the 
possibility for reconstructing 3D models from multiple 
images" [10]. About the merit of three-dimensional 
reconstruction, he stated that it is possible to obtain 
three-dimensional data by automatically analyzing a large 
amount of images. SFM can use the original image as a 
texture. It is possible to create a three-dimensional model 
more close to reality. In this research, pictures of the plant are 
taken from multiple directions, creating a three-dimensional 
model. The collected image is used as texture data. The state 
of the withering plant was investigated. 
 
 
Figure 4: Structure from motion. 
 
3 Method 
The purpose of this research is to create a simulator that 
can freely wither a flower. The system to create a 
simulation is as follows. First, flowers are recorded 
using cameras. Second, the three-dimensional shape is 
created. Third, the texture data and animation of 
withering plants are created. In this way, the contents of 
withering plants are completed.  
 The flow of the animation rendering is as follows. First, 
photographs are taken of real flowers from different 
directions by a time lapse. The shooting process is as 
follows. Four cameras are positioned vertically, and a 
flower is positioned on a turntable. While the flower 
rotates on the turntable at regular intervals, pictures are 
taken with the cameras (Figures 5). The turntable for the 
shooting, which was a disassembled turntable used in a 
belt-type record player, was created by remodeling in 
order to use a rotating platform stable (Figures 6). 
Moreover, the timing of the camera shutter was 
synchronized to rotation angle of the turntable (Figures 
7).    
 Second, a three-dimensional shape of the flower is 
created. Third, the change of shape and change in hue 
are taken from the images taken by time lapse. This is 
completed for several kinds of flowers, and the motion 
of a withered flower is created. Fourth, 
three-dimensional shapes of the other flowers are 
created. The movements of withering flowers are 
applied to the three-dimensional shape. The animation 
of the withering plants is then completed. 
 
Figure 5: Photographing system. 
 
 
Figure 6: Photographing system. 
 
 
Figure 7: Photographing system. 
 
4 Study 
 In the experiment, a sunflower was recorded for two weeks 
using a GoPro camera. Photos were taken once every minute 
by a time lapse (Figure 8). 
 
Figure 8: Shooting sunflower. 
 
The three-dimensional shape of the flower was created by 
importing the photo data to the software to restore the 
three-dimensional shape. 
The software that we used was the "Mement" and "123D 
catch." Currently, "Mement" was upgraded to "Remake." 
There have since been further updates. By gradually 
increasing the number of pictures, the number of pictures 
needed to create a three-dimensional reconstruction was 
examined (Figures 9, 10). Pictures were taken at regular 
intervals while turning the flower on the turntable. 
 
Figure 9: Eight pictures and 12 pictures. 
 
 
Figure 10: 160 pictures and 190 pictures. 
 
In the next experiment, a shooting of and the simple 
shape gerbera and complex shape roses was completed. 
Data collection of withering flowers was carried out, 
and a three-dimensional reconstruction was created for 
each stage. A simple animation was also produced. 
5 Result and Construction 
As a result of creating a video by connecting the images, 
it was discovered that shooting photos at an interval of 
once every ten minutes or more is sufficient. 
Three-dimensional shapes were created using four 
pictures, eight pictures, twelve pictures, and twenty-four 
pictures. However, in order to create a complete 
three-dimensional shape, it was determined that such 
low numbers of photos does not suffice. Also, it was 
found to be difficult to restore using only a photograph 
of the front. Shooting was changed to include different 
angles in the vertical direction. The model of Figure 11 
used about 160 pictures and about 190 pictures (Figures 
9, 10).  
 
 
Figure 11: 3D model (blooming flower). 
 
Figure 11 was the successful case. In this shooting, 
there were about 70 images in total at a time, and a 
three-dimensional reconstruction was made. The angle 
of the turntable was changed every 20 degrees (Figure 
11).Even if the number of photos is too large, it does not 
change the quality of the model. The number of pictures 
has been found to be sufficient. However, there are 
missing elements in partial areas of the leaves and 
delicate petals (Figure 12).  
 
Figure 12: Missing elements of the plants 
Because it overlaps a lot of petals and thin leaves, data 
could not be detected from the images. The petals of the 
sunflower overlapped the myriad, and it was difficult to 
successfully reproduce an image. This time, a sunflower 
was shot. The leaves of the sunflower were a simple 
shape, which is relatively easy to restore. However, the 
shape of a plant that is too simple is not suitable for 
three-dimensional reconstruction. 
A gerbera with no leaves was shot, and a 
three-dimensional shape was created. However, since 
the feature was too small, it failed (Figure 13). 
 
Figure 13: The real gerbera and three-dimensional shape 
of the gerbera 
 
To make the data of fine shapes, it is necessary to 
collect data for each plant part. By taking data for each 
part, it was possible to create a shape which was better 
than before. The three-dimensional of roses are a large 
number of defects compared with the sunflower. 
However, it was possible to take the data like the color 
of the petals will change beautifully while withered. 
 
6 Future work 
Future work is scheduled to be carried out shooting 
many kinds of flowers using four cameras. The shooting 
period of the flowers will be two weeks. Results of the 
three-dimensional rendering using software are not yet 
complete. New ways to create a more beautiful shape 
will also be researched. Examination of how withering 
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